###### Strengths and limitations of this study

-   This is the first study that validated the Opening Minds Stigma Scale for Health Care Providers for use in an Asian healthcare student population.

-   Students' stigma towards persons with mental illness were assessed.

-   Large sample size and participants were recruited from multiple medical and nursing institutions in Singapore, which strengthens the generalisability of findings.

-   Cross-sectional study design limits the ability to draw causal conclusions.

Introduction {#s1}
============

Stigma is defined as 'a mark of shame, disgrace or disapproval that results in an individual being rejected, discriminated against and excluded from participating in a number of different areas of society'.[@R1] The study of stigma in the area of mental illness has been gaining importance in recent years. Current research on mental illness stigma is mainly focused on public stigma towards individuals with mental illness,[@R2] interventions to reduce mental illness stigma among students[@R5] and how mental illness stigma would affect help-seeking and treatment engagement among patients with mental illness.[@R8] Studies have found that individuals who are older and have lower education possess more negative attitudes towards persons who are mentally ill[@R2]; clinical placements[@R10] and antistigma training[@R11] were effective in reducing mental illness stigma in students; individuals who sought help for mental illness often report that they encountered stigmatising attitudes from healthcare providers,[@R12] and these acted as barriers to quality care and treatment, subsequently affecting their recovery due to the feeling of being 'patronised, punished or humiliated' in their interactions with healthcare providers.[@R14]

Various research studies have documented stigmatising attitudes of healthcare providers and of the general population towards those with mental illness in Singapore,[@R3] Czech Republic[@R16] and Australia.[@R17] Compared with the general population, medical doctors in Czech Republic demonstrated more favourable attitudes towards people with mental illness. Mental health professionals in Australia possess less stigmatising attitudes towards persons with mental illness than the general public.[@R16] The difference could be attributed to better knowledge of mental illness by the professionals and explained by the *contact hypothesis* which states that increased personal and professional contact with people with mental illness is associated with more positive attitudes and reduced stigmatisation towards them.[@R18] Other studies, however, found contradicting results where higher level of stigma was reported among healthcare providers than in the general population.[@R13]

To explain why some healthcare providers have higher level of stigma towards persons with mental illness, Thornicroft *et al* [@R12] suggested that despite having more contact with persons with mental illness, healthcare providers could be influenced by *physician bias*, where mental healthcare providers tend to base their attitudes on their clinical experience of treating people with mental health problems.[@R12] For example, in a mental healthcare setting, psychiatrists and nurses are more likely to be attending to patients who have not recovered or are suffering from relapse, as compared with seeing patients who have recovered.[@R12] Thus, with these poor outcomes in mind, persons with mental illness may not receive similar care from healthcare providers once these providers become aware of the 'severity' of patient's mental health conditions.[@R4] Hence, in view of the aforementioned theories which suggest that contact with psychiatric patients would either way influence healthcare providers' attitudes towards their patients, it is thus crucial to understand potential stigmatising attitudes held by healthcare providers as it could affect their care practices for these patients.[@R24]

Most of the aforementioned studies included intervention studies which measured the impact of educational initiatives on attitudes[@R10] and cross-sectional studies that used scales to measure attitudes and stigma towards people with mental illness among healthcare professionals and in the general population.[@R26] Fewer studies have looked at attitudes among medical and nursing students, who are the future doctors and nurses of the community. Kassam *et al* [@R26] assessed medical students' attitudes towards people with mental illness using the Mental Illness: Clinicians' Attitudes scale and found significant ethnic groups differences but no differences between medical specialities. In another study conducted in Canada, Kassam *et al* [@R27] compared different professional groups including 'physicians and medical student' and 'psychiatric nurses and psychiatric nursing students' and found that they had more stigmatising attitudes than social workers. A few other cross-sectional studies have also compared attitudes towards mental illness between medical and nursing students in India,[@R29] nursing students in Sweden and India,[@R30] and medical students in Nigeria and Sri Lanka.[@R32]

Despite the substantial research conducted with students at an international level, little is known about attitudes towards individuals with mental illness in Asian countries such as Singapore.[@R34] Singapore is a multiethnic country that comprises 74.3% Chinese, 13.4% Malays, 9.1% Indians and 3.2% of other ethnicity group.[@R35] Given that attitudes differ across ethnic groups[@R2] and healthcare specialisations,[@R37] it is crucial to examine medical and nursing students' attitudes towards persons with mental illness in Singapore, who are the future doctors and nurses of the local community. Thus in this paper, the aim was to broaden the current understanding of healthcare (medical and nursing) students' attitudes towards persons with mental illness by (1) examining and comparing responses of healthcare students using the Opening Minds Stigma Scale for Health Care Providers (OMS-HC) scale and (2) assessing the relationship between sociodemographic and education factors with the OMS-HC scores.

Method {#s2}
======

Design and sample {#s2a}
-----------------

This cross-sectional study used an online web survey, QuestionPro, to collect data from Singapore's medical and nursing students. Ethics approval was given by the National Healthcare Group's Domain Specific Review Board, Singapore. The target population included medical and nursing students who were enrolled in public medical and nursing educational programmes in Singapore during the study recruiment period from April to September 2016. Students were invited to take part in the web survey through school email or verbal dissemination by staff representative. Students who were Singapore residents (citizens or permanent residents) were eligible to participate in the study. Participants would need to accept and agree to an online informed consent document before they could proceed to complete the survey. On completion of the study, participants would receive a Starbucks card as an inconvenice fee.

Instruments {#s2b}
-----------

The instruments used in this study comprised a self-report questionnaire that included questions on sociodemographic details such as age, gender, ethnicity, average monthly household income for the past 1 year as well as the course that they were enrolled in (ie, medicine or nursing), school academic year and whether they had attended clinical placement in psychiatry or psychiatric nursing in their school curriculum.

Opening Minds Stigma Scale for Health Care Providers {#s2c}
----------------------------------------------------

The current study adopted the 15-item OMS-HC to measure healthcare students' attitudes towards persons with mental illness.[@R37] The original version of the OMS-HC scale comprised 20 items and was originally developed by Kassam *et al*.[@R27] The scale was then reduced to 15 items due to low item-total correlations (r\<0.20) and cross-loading found in five items in another study that was conducted among healthcare providers such as physicians, social workers, and medical and nursing students. The 15-item scale and subscales were reported to have a high level of internal consistency (α=0.74---0.79 and α=0.67---0.68, respectively).[@R37] The scale is rated on a five-point Likert scale with scores ranging from 1 (strongly disagree) to 5 (strongly agree). The total scores range from 15 to 75, and lower scores indicate less stigmatising attitude. Questions include, for example, 'If a colleague with whom I work told me they had a managed mental illness, I would be just as willing to work with him/her' (item 3) and 'More than half of people with mental illness don't try hard enough to get better' (item 14). The 15-item OMS-HC was proposed to cover three components: attitudes towards people with mental illness, disclosure/help-seeking and social distance. Items that required reverse coding were recoded, and total score was calculated by taking the sum of raw scores for the 15 items. Subscale scores were calculated by summing the raw scores of all items in each factor.[@R37] Higher scores for each factor indicated a more negative attitude, less disclosure and greater social distance between persons with mental illness accordingly.

Statistical analyses {#s2d}
--------------------

Participants' responses to the survey were coded and entered into the SPSS V.23.0. The frequency and percentage of subjects were calculated for categorical variables, and mean and SD were calculated for continuous variables.

The factor structure was determined by several steps. First, confirmatory factor analysis (CFA) was conducted to test the three-factor structure of 15-item OMHS-HC from the previous study.[@R37] However, the model fit indices suggested that the 15-item models did not fit into our data. Therefore, exploratory factor analysis (EFA) was conducted to explore the factor structure using Mplus V.7.4. Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy test and Bartlett's test of sphericity were conducted to assess the suitability of the data for factor models. The number of factors retained were determined based on eigenvalues \>1.0, scree plot and parallel analysis.[@R38] To account for possible correlation between the factors, oblique rotation (direct oblimin) was used to clarify the factor structure. Item loadings were analysed and those with a loading \>0.3 were retained for a specific factor.[@R39] An exploratory structural equation modelling (ESEM), which is an integration of EFA, CFA and SEM in a single framework,[@R40] was then carried out. The ESEM offers the same advantages as CFA analysis in terms of fit indexes, SEs and tests of significance, and is able to freely estimate all rotated cross-loadings between indicators and latent factors as with EFA. Moreover, the ESEM framework's flexibility (correlated residuals and tests of invariance) provides a synergy between CFA, EFA and SEM.[@R42] The internal consistency for the OMS-HC scale and subscales were evaluated using the Cronbach's alpha coefficient.

Levels of agreement and disagreement to each of the OMS-HC statements were combined such that 'strongly disagree' and 'disagree' responses were grouped as a single 'disagree' category, and 'strongly agree' and 'agree' responses were grouped as a single 'agree' response outcome. Response categories were thus reduced from five outcomes to three outcomes (disagree, neutral and agree) and examined. One-way analysis of variance (ANOVA) and t-tests were used to assess group differences in OMS-HC total score across sociodemographic variables. Multivariable linear regression was then conducted to examine these differences while accounting for potential confounders. Sociodemographic variables (ie, age, gender, ethnicity and average monthly household incomes), student group, school academic year and status of clinical placement were included as independent variables in the regression. Total OMS-HC score and subscale scores were dependent variables in each of the regression models. All statistically significant results were reported at P≤0.05.

Results {#s3}
=======

Sample characteristics {#s3a}
----------------------

A total of 1002 healthcare students were recruited for this study, of which 502 were medical students and 500 were nursing students. The overall mean age was 21.3 years (SD=3.3). [Table 1](#T1){ref-type="table"} presents the profile of the study sample. The majority of the participants were female (71.1%) and of Chinese ethnicity (75.2%). Most of the participants were in their first (30.7%) and second (30.9%) year of study. The sample consisted of an almost equal proportion of students who had not attended clinical placement versus those who had attended it (50.9% vs 49.1%).

###### 

Opening Minds Stigma Scale for Health Care Providers subscale scores and total scores by group characteristics

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                      Attitude\      Social distance\   Disclosure\    14-item total   P value\*\                       
                                                                      (seven-item)   (four-item)        (three-item)                   (14-item)                        
  ---------------------------------- ------------------ ------ ------ -------------- ------------------ -------------- --------------- ------------ ------ ------ ----- -------------
  Overall                                               1002   100    17.3           4.3                8.8            2.2             9.6          2.1    35.7   6.4   

  Student group                      Medical students   502    50.1   16.1           4.0                8.7            2.3             9.8          2.1    34.5   6.4   **\<0.001**

  Nursing students                   500                49.9   18.5   4.3            8.9                2.2            9.5             2.1          36.8   6.1          

  Gender                             Male               290    28.9   17.0           4.5                8.7            2.3             9.5          2.2    35.2   6.9   0.109

  Female                             712                71.1   17.4   4.2            8.8                2.2            9.7             2.0          35.9   6.1          

  Ethnicity                          Chinese            754    75.2   16.9           4.1                8.8            2.2             9.6          2.1    35.3   6.3   **0.005**

  Malay                              141                14.1   18.7   4.5            8.8                2.1            9.6             2.2          37.2   5.9          

  Indian and others                  107                10.7   17.9   5.1            8.6                2.4            9.7             2.0          36.1   6.9          

  Average monthly household income   Below \$2000       241    24.1   18.0           4.4                8.8            2.3             9.7          2.1    36.5   6.2   **0.006**

  \$2000--\$3999                     263                26.2   17.8   4.5            8.9                2.2            9.6             2.1          36.3   6.5          

  \$4000--\$5999                     171                17.1   17.3   4.2            8.8                2.2            9.4             2.0          35.5   6.0          

  \$6000--\$9999                     146                14.6   16.6   4.0            8.6                2.3            9.7             2.1          34.9   6.1          

  ≥\$10 000                          181                18.1   16.0   4.1            8.8                2.1            9.8             2.1          34.5   6.7          

  School academic year               Year 1             308    30.7   17.5           4.3                8.7            2.2             9.6          2.0    35.8   6.2   **0.018**

  Year 2                             310                30.9   17.6   4.4            9.1                2.2            9.7             2.1          36.3   6.1          

  Year 3                             182                18.2   17.4   4.4            8.8                2.2            9.6             2.3          35.8   6.5          

  Year 4                             106                10.6   16.5   4.1            8.7                2.4            9.8             2.2          34.9   7.0          

  Year 5                             96                 9.6    15.9   4.0            8.4                2.1            9.6             2.0          33.9   6.3          

  Status of clinical placement       Not attended       510    50.9   16.8           4.0                8.8            2.2             9.7          2.1    35.3   6.0   **0.042**

  Attended                           492                49.1   17.7   4.6            8.8                2.2            9.6             2.1          36.1   6.7          
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Statistically significant results (P ≤ 0.05) are in bold.

\*Independent t-test conducted for student group, gender and status of clinical placement. Analysis of variance used for ethnicity, average monthly household income and school academic year.

Factor structure {#s3b}
----------------

CFA was performed and results from the Root Mean Square Error of Approximation (RMSEA), Comparative Fit Index (CFI) and Tucker Lewis Index (TLI)suggested that the original three-factor model by Modgill *et al* [@R37] had poor fit to the current sample (RMSEA=0.096, CFI=0.838, TLI=0.804). An EFA was then performed to explore the factor structure of the 15-item OMS-HC that was suited for the current sample. In this study, the KMO value was 0.799 and the Bartlett's test was significant; therefore, a factor analysis of the OMS-HC scale was appropriate.[@R43] Eigenvalue \>1, scree plot and parallel analysis results suggested a three-factor structure that was similar to the one proposed by Modgill *et al* [@R37] in their validation study of the OMS-HC scale, but with slight differences in item loadings. Based on the factor loading cut-off of 0.3, results showed that one item ('I would not want a person with a mental illness, even if it were appropriately managed, to work with children'; item 17) had cross-loadings on factor 1 and factor 2 ([table 2](#T2){ref-type="table"}). The item had a higher loading on factor 1 and was thus retained in that factor for subsequent analysis. Additionally, an item ('I am more comfortable helping a person who has a physical illness than I am helping a person who has a mental illness'; item 1) had poor loading (\<0.3) across all three factors and was removed from the analysis. The final OMS-HC used for subsequent analysis consisted of 14 items with three extracted factors. The model also fit the data well (RMSEA=0.069, CFI=0.948, TLI=0.909). The three factors extracted were labelled as *attitudes towards help-seeking and people with mental illness* (factor 1, seven items), *social distance* (factor 2, four items) and *disclosure* (factor 3, three items). The items demonstrated an acceptable level of internal consistency with Cronbach's alpha value of 0.75 for the overall 14-item scale and 0.74, 0.60 and 0.53, respectively, for each factor.

###### 

Factor structure of the 14-item version (n=1002)

                                                                                                                                          Factor\*    Alpha if deleted               
  --------------------------------------------------------------------------------------------------------------------------------------- ----------- ------------------ ----------- -------
  **Factor 1: attitudes towards help-seeking and people with mental illness**                                                                                                        
   I would be reluctant to seek help if I had a mental illness (item 7).                                                                  **0.534**   −0.035             0.459       0.733
   Despite my professional beliefs, I have negative reactions towards people who have mental illness (item 12).                           **0.458**   0.256              0.101       0.719
   There is little I can do to help people with mental illness (item 13).                                                                 **0.639**   −0.052             −0.054      0.727
   More than half of people with mental illness don't try hard enough to get better (item 14).                                            **0.638**   0.007              −0.172      0.724
   I would not want a person with a mental illness, even if it were appropriately managed, to work with children (item 17).               **0.382**   0.361              0.012       0.716
   Healthcare providers do not need to be advocates for people with mental illness (item 18).                                             **0.582**   0.077              −0.147      0.723
   I struggle to feel compassion for a person with a mental illness (item 20).                                                            **0.482**   0.208              −0.142      0.721
  **Factor 2: social distance**                                                                                                                                                      
   If a colleague with whom I work told me they had a managed mental illness, I would be as willing to work with him/her[@R2] (item 3).   0.016       **0.651**          −0.144      0.732
   Employers should hire a person with a managed mental illness if he/she is the best person for the job[@R2] (item 8).                   −0.002      **0.489**          −0.255      0.740
   I would still go to a physician if I knew that the physician had been treated for a mental illness[@R2] (item 9).                      −0.146      **0.663**          −0.013      0.740
   I would not mind if a person with a mental illness lived next door to me[@R2] (item 19).                                               0.049       **0.568**          0.053       0.731
  **Factor 3: disclosure**                                                                                                                                                           
   If I were under treatment for a mental illness I would not disclose this to any of my colleagues (item 4).                             0.275       0.024              **0.666**   0.747
   I would see myself as weak if I had a mental illness and could not fix it myself (item 6).                                             0.486       0.000              **0.541**   0.735
   If I had a mental illness, I would tell my friends[@R2] (item 10).                                                                     −0.02       0.296              **0.511**   0.752

Highest factor loading of each item across the three factors are highlighted in bold.

\*Using exploratory structural equation mode; l[@R2] reverse scored; items are numbered following the original scale from Modgill *et al* [@R37].

OMS-HC total and subscale scores {#s3c}
--------------------------------

The 14-item OMS-HC total possible scores range from 14 to 70 with lower scores indicating less stigmatising attitude. For the subscale scores, the possible range of scores are 7--35 (attitudes), 4--20 (social distance), and 3--15 (disclosure). The mean score for the 14-item OMS-HC in this study was 35.7 (SD=6.4), and the subscale scores for attitudes, social distance and disclosure were 17.3 (SD=4.3), 8.8 (SD=2.2) and 9.6 (SD=2.1), respectively. Medical students scored a mean of 34.5 (SD=6.4) for the 14-item OMS-HC, and nursing students had a mean score of 36.8 (SD=6.1). Stratification of scores by sociodemographic variables is presented in [table 1](#T1){ref-type="table"}.

OMS-HC item responses {#s3d}
---------------------

### Attitudes towards help-seeking and people with mental illness {#s3d1}

Levels of agreement to each of the OMS-HC statements are provided in [table 3](#T3){ref-type="table"} and are grouped according to overall responses, responses from medical students and responses from nursing students. Responses from the attitudes subscale revealed that healthcare students in this sample generally had positive attitudes towards individuals with mental illness, although some differences between medical and nursing students exist. Majority of the students disagreed with statements reflecting negative attitudes towards individuals with mental illness, with overall level of disagreement ranging from 45.1% to 67.7%. However, across six items in this subscale, there was a higher percentage of nursing students than medical students who agreed with the statements depicting negative attitudes. Nursing students, as compared with medical students, were more likely to agree with statements such as 'There is little I can do to help people with mental illness' (item 13; 29.4% vs 15.7%) and 'More than half of people with mental illness don't try hard enough to get better' (item 14; 19.2% vs 7.4%). There was a slightly higher percentage of medical students who agreed that they 'would be reluctant to seek help if I \[they\] had a mental illness' (item 7; 29.9% vs 27.0%). Overall, more than a quarter of healthcare students (28.4%) stated that they would be reluctant to seek help.

###### 

Levels of agreement and disagreement to items in the Opening Minds Stigma Scale for Health Care Providers (14-item)

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                                                                     Overall   Medical students   Nursing students                                      
  ---------------------------------------------------------------------------------------------------------------------------------- --------- ------------------ ------------------ ------ ------ ------ ------ ------ ------
  **Factor 1: attitudes towards help-seeking and people with mental illness**                                                                                                                                           

   I would be reluctant to seek help if I had a mental illness (item 7).                                                             45.5      26.0               28.4               46.6   23.5   29.9   44.4   28.6   27.0

   Despite my professional beliefs, I have negative reactions towards people who have mental illness (item 12).                      60.9      25.5               13.6               63.1   23.3   13.5   58.6   27.8   13.6

   There is little I can do to help people with mental illness (item 13).                                                            49.5      27.9               22.6               65.5   18.7   15.7   33.4   37.2   29.4

   More than half of people with mental illness do not try hard enough to get better (item 14).                                      58.2      28.5               13.3               74.9   17.7   7.4    41.4   39.4   19.2

   I would not want a person with a mental illness, even if it were appropriately managed, to work with children (item 17).          45.1      36.0               18.9               53.6   29.9   16.5   36.6   42.2   21.2

   Healthcare providers do not need to be advocates for people with mental illness (item 18).                                        67.7      24.1               8.3                81.1   14.1   4.8    54.2   34.0   11.8

   I struggle to feel compassion for a person with a mental illness(item 20).                                                        64.0      22.7               13.4               76.5   13.3   10.2   51.4   32.0   16.6

  **Factor 2: social distance**                                                                                                                                                                                         

   If a colleague with whom I work told me they had a managed mental illness, I would be as willing to work with him/her (item 3).   2.9       17.1               80.0               4.4    14.3   81.3   1.4    19.8   78.8

   Employers should hire a person with a managed mental illness if he/she is the best person for the job (item 8),                   2.5       21.0               76.5               1.8    13.9   84.3   3.2    28.0   68.8

   I would still go to a physician if I knew that the physician had been treated for a mental illness (item 9).                      12.4      30.0               57.6               14.5   27.5   58.0   10.2   32.6   57.2

   I would not mind if a person with a mental illness lived next door to me\                                                         9.0       30.8               60.2               8.8    27.3   63.9   9.2    34.4   56.4
   (item 19).                                                                                                                                                                                                           

  **Factor 3: disclosure**                                                                                                                                                                                              

   If I were under treatment for a mental illness I would not disclose this to any of my colleagues (item 4).                        14.0      35.2               50.8               13.5   29.3   57.2   14.4   41.2   44.4

   I would see myself as weak if I had a mental illness and could not fix it myself (item 6).                                        31.4      26.2               42.3               31.7   22.7   45.6   31.2   29.8   39.0

   If I had a mental illness, I would tell my friends (item 10).                                                                     31.0      38.9               30.0               34.3   33.7   32.1   27.8   44.2   28.0
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

### Social distance {#s3d2}

The overall level of agreement with statements reflecting positive behavioural intentions towards persons with mental illness in the social distance subscale ranged from 57.6% to 80.0%. A large majority of the students agreed that they 'would be as willing to work with a colleague with managed mental illness' (item 3; overall 80.0%), though only slightly more than half the students agreed that they 'would still go to a physician if he/she had been treated for mental illness' (item 9; overall 57.6%). Comparing the responses between medical students and nursing students, the latter had lower levels of agreement across all the positive items, indicating greater social distance towards persons with mental illness.

### Disclosure {#s3d3}

Most of the students would not disclose their own mental illness to their colleagues (item 4; overall, 50.8%) and agreed with the statement that 'I would see myself as weak if I had a mental illness and could not fix it myself' (item 6; overall, 42.3%). Medical students as compared with nursing students had a higher level of agreement to the statement regarding non-disclosure of mental illness to their colleague (item 4; 57.2% vs 44.4%). A larger percentage of medical students also agreed that having a mental illness, which they could not resolve by themselves, is a form of weakness (item 6; 45.6% vs 39.0%).

Correlates of OMS-HC scores {#s3e}
---------------------------

Several variables were significantly associated with OMS-HC total score at the univariate level including student group, ethnicity, average monthly household income, school academic year and status of clinical placement ([table 1](#T1){ref-type="table"}).

However, when controlled for other sociodemographic and education variables, many of these associations no longer remained significant. [Table 4](#T4){ref-type="table"} shows the multivariable regression analysis of OMS-HC and subscales scores. Results showed that medical students had lower OMS-HC total score (B=−1.375, P\<0.05), lower attitudes subscale score (B=−1.702, P\<0.001) and higher disclosure subscale score (B=0.429, P\<0.05) compared with nursing students. Lower monthly household income was independently associated with higher attitudes subscale score. Compared with those with an average monthly household income of SGD\$10 000 and above, participants with a household income of below SGD\$2000 (B=1.180, P\<0.01) and those with SGD\$2000--SGD\$3999 (B=0.981, P\<0.05) had higher attitudes subscale score. Students who had not attended clinical placement had lower attitudes subscale score compared with those who had attended placement (B=−0.799, P\<0.05).

###### 

Unstandardised beta coefficient estimates (95% CI) representing the analysis of Opening Minds Stigma Scale for Health Care Providers 14-item scores and subscales scores adjusted for sociodemographic and education factors

                                                        Attitude    Social distance   Disclosure   14-item total                                                                                                            
  ---------------------------------- ------------------ ----------- ----------------- ------------ --------------- -------- -------- -------- -------- -------- ----------- -------- -------- -------- ----------- -------- --------
  Age                                                   −0.030      0.513             −0.120       0.060           0.038    0.120    −0.010   0.087    −0.002   0.939       −0.048   0.044    0.006    0.926       −0.130   0.143
  Student group                      Medical students   −1.702      **\<0.001**       −2.458       −0.947          −0.101   0.622    −0.505   0.303    0.429    **0.028**   0.046    0.812    −1.375   **0.018**   −2.515   −0.235
  Nursing students                    Ref                                                           Ref                                        Ref                                    Ref                                   
  Gender                             Male               0.389       0.203             −0.210       0.988           −0.191   0.242    −0.511   0.129    −0.299   0.054       −0.602   0.005    −0.101   0.826       −1.005   0.803
  Female                              Ref                                                           Ref                                        Ref                                    Ref                                   
  Ethnicity                          Malay              0.375       0.371             −0.447       1.197           −0.160   0.475    −0.600   0.279    0.180    0.398       −0.237   0.596    0.395    0.532       −0.846   1.635
  Indian and others                  0.124              0.781       −0.752            1.000        −0.385          0.107    −0.853   0.083    0.129    0.569    −0.315      0.573    −0.132   0.844    −1.453      1.189    
  Chinese                             Ref                                                           Ref                                        Ref                                    Ref                                   
  Average monthly household income   Below \$2000       1.180       **0.006**         0.335        2.025           −0.112   0.628    −0.564   0.340    −0.022   0.918       −0.451   0.406    1.046    0.108       −0.229   2.321
  \$2000--\$3999                     0.981              **0.019**   0.162             1.800        0.098           0.660    −0.340   0.536    −0.107   0.615    −0.522      0.309    0.972    0.123    −0.264      2.208    
  \$4000--\$5999                     0.695              0.126       −0.195            1.585        −0.100          0.682    −0.575   0.376    −0.271   0.239    −0.722      0.180    0.325    0.635    −1.017      1.667    
  \$6000--\$9999                     0.471              0.370       −0.495            1.329        −0.197          0.429    −0.684   0.291    −0.021   0.928    −0.483      0.441    0.199    0.776    −1.176      1.575    
  ≥\$10 000                           Ref                                                           Ref                                        Ref                                    Ref                                   
  School academic year               Year 1              Ref                                                        Ref                                 Ref                                    Ref                          
  Year 2                             −0.372             0.296       −1.070            0.326        0.299           0.116    −0.074   0.672    0.124    0.491    −0.229      0.478    0.051    0.924    −1.002      1.104    
  Year 3                             −0.606             0.173       −1.479            0.267        −0.080          0.736    −0.547   0.387    0.045    0.843    −0.398      0.487    −0.641   0.339    −1.958      0.675    
  Year 4                             −0.516             0.357       −1.616            0.584        −0.199          0.507    −0.787   0.389    0.052    0.855    −0.506      0.609    −0.663   0.433    −2.322      0.996    
  Year 5                             −1.068             0.105       −2.360            0.224        −0.466          0.186    −1.157   0.225    −0.154   0.644    −0.809      0.500    −1.688   0.089    −3.638      0.261    
  Status of clinical placement       Not attended       −0.799      **0.033**         −1.535       −0.063          −0.165   0.411    −0.558   0.229    0.006    0.973       −0.367   0.379    −0.957   0.091       −2.067   0.153
  Attended                            Ref                                                           Ref                                        Ref                                    Ref                                   

Statistically significant results (P ≤ 0.05) are in bold.

Discussion {#s4}
==========

In this study, we have utilised the OMS-HC scale to explore healthcare students' attitudes towards persons with mental illness. The similar three-factor structure obtained suggests that the components of stigma, namely attitudes towards help-seeking and people with mental illness, disclosure and social distance, are likely to be comparable between healthcare students and professionals in Canada[@R37] and healthcare students in Singapore. To allow for comparison of scores between the Canadian study sample[@R37]---which included both healthcare students and professionals---and the sample from the current study, a 15-item OMS-HC score was calculated. The former had a sample mean of 33.4, while the mean of the current study sample was 39.0; Canadian medical students scored a mean of 34.2 on the 15-item OMS-HC scale, while the medical students from this study had a mean of 38.1.

Despite having higher scores than the Canadian sample, the majority of healthcare students in the present study generally hold positive attitudes towards individuals with mental illness. Responses on the attitudes subscale showed that most students disagreed with statements reflecting negative attitudes. Interestingly, close to one-fifth of the students agreed that they would not want an individual with mental illness, even if it was a managed condition, to work with children. More than a third of the students had mixed views on this. It may have been due to the perception that psychiatric patients are 'dangerous' and 'unpredictable', an association that had been reported in previous stigma studies,[@R3] and thus the reluctance among students in having persons with mental illness work with children who are usually deemed as a vulnerable group. Additionally, a difference emerged between medical students and nursing students in response to the statement 'There is little I can do to help people with mental illness'. While the majority of medical students disagreed with the statement (65.5%), nursing students were twice more likely to agree with the statement (29.4% vs 15.7%). This is in line with results reported by Cleary and Dowling[@R46] where they found that nursing staff had poorer understanding of their role and responsibilities in the recovery of mental health patients as compared with non-nursing staff. This could be attributed to a lack of empowerment among nurses wherein it is traditionally viewed that nurses take on a 'care' role, while doctors are involved in the 'cure' component,[@R47] thus nursing students perceived lesser contribution that they could make in the recovery of patients. Twice the proportion of nursing student as compared with medical students agreed with the statement that people with mental illness 'don't try hard enough to get better' (19.2% vs 7.4%). It may be that nursing students are more likely to attribute psychiatric illness to social and personal factors, and less likely to biological factors as what doctors do;[@R48] thus, they perceive mental illness as controllable if patients 'try harder'.

Although the majority of healthcare students would seek help for mental health problems, a sizeable proportion (28.4%) were reluctant to do so. This is a cause for concern and is worth further examination as these students are future healthcare professionals who ought to encourage those in the general community who have ailments to seek the appropriate treatment, and untreated mental health problems among healthcare professionals might possibly affect their ability to tend to their patients effectively and safely. Responses from the OMS-HC instrument suggest that it may have been the association of mental illness with personal weakness that precedes the reluctance to seek help.

Compared with the other two factors, items from the factor on disclosure received more ambivalent responses from the healthcare students. The majority perceived having a mental illness as a character flaw and a weakness if it cannot be resolved by one's own will. This reflects similar sentiments as that held by the general community that mental illness is a 'weakness' and not a 'sickness'.[@R3] Healthcare students in this study were more likely to not disclose any personal mental health issues to their colleagues. This might have been associated with a fear of the implications on job prospects and a perceived lack of support.[@R49] A study by Gras *et al* [@R28] also found that the most stigmatising attitudes among healthcare professionals were their views on disclosure.

Several correlates of OMS-HC scores were identified in this study. First, being a medical student was associated with less negative attitudes as compared with nursing students. There are limited studies that directly compare stigma levels and attitudes in these two groups of students; hence, it is difficult to draw a conclusion. However, it is plausible that the differences in training and education received by a medical student and a nursing student gave rise to this observed difference. This might also suggest a need to enhance anti-stigma campaigns that are incorporated in the education of healthcare professionals, particularly interventions that are aimed at improving attitudes among nursing students. The second correlate found was income whereby students with lower monthly household income had higher attitudes subscale score (ie, greater negative attitudes). Given that the participants were students and thus unlikely to contribute to their household income, it may be assumed that the source of income was mostly from their parents or siblings. This finding supports what has been reported in the literature that a lower socioeconomic status was associated with higher perceived stigma among students[@R53] and in the general population.[@R2] This may be indicative of a poorer learning environment in the family in terms of knowledge and awareness of mental health issues, and thus a less tolerant attitude towards mental illness. As such, it could have influenced the beliefs of the students, which was reflected as negative attitudes towards persons with mental illness.

Our study found that students who had attended clinical placement had higher OMS-HC attitude subscale scores (ie, more stigmatising attitudes) as compared with students who had not attended such placement. It is plausible that for the purpose of a steeper learning curve in the short attachment stint, students who went for clinical attachments had been in contact with patients who had more severe and chronic symptoms, and this could have contributed to their negative attitudes towards mental illness. This finding is in contrast with several studies in the literature that found a positive shift in attitudes after clinical attachments.[@R10] It is worth noting that the quality of the clinical experience, including clinical placement duration, provision of faculty support and an active involvement in patient care have an impact on the changes in attitudes.[@R10] A study by Moxham *et al* [@R5] found that the type of clinical placement attended affects students' level of stigma; nursing students who attended non-traditional clinical placement (conducted outside a clinical setting and involved different types of learning activities) showed greater stigma reduction than those who attended 'typical' clinical placement (ie, hospital-based settings). However, the quality of clinical attachment was not assessed in the present study and thus needs further exploration in future studies.

The following limitations should be considered when interpreting the above findings. The study employed a cross-sectional study design; thus, causal conclusions could not be established. Responses provided by the students may have been subject to social desirability bias. However, this might have been mitigated by the online nature of the survey and by not collecting any identifiers.

In conclusion, the study validated the factor structure of the OMS-HC instrument, and it was used to examine stigma among healthcare students in Singapore. This scale could potentially be used, as with the intended purpose of the researchers to develop the scale, to evaluate future anti-stigma interventions within the local healthcare community. Though the level of stigma among healthcare students was generally low, there is room for improvement, particularly in the area of disclosure. Advocacy to reduce stigmatising attitudes towards mentally ill ought to be promoted by healthcare educators for these students while they are in training. They are the future healthcare professionals and their views and behaviours can greatly influence societal dispositions towards the mentally ill.
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